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Prevalent and incident epidemiological studies on the transmission of human immunodeficiency virus (HIV-1) conducted with homosexual and bisexual men have provided reasonable knowledge of male-to-male HIV sexual transmission determinants. Different risk factors, including individual, social and behavioral characteristics, have been found to be associated with HIV infection. Regarding sexual behavior risk factors, receptive anal intercourse, high number of male sexual partners, and sex without condoms were, among others, reported as major determinants in HIV transmission , Moss et al. 1987 , Winkelstein et al. 1987 , Van Griensven et al. 1987 , Kuiken et al. 1990 , Ostrow et al. 1995 . HIV infection risk has also been associated with the use of recreational and illicit drugs, particularly amyl nitrites, amphetamines, cannabis, and cocaine (Van Griensven et al. 1987 , Burcham et al. 1989 , Seage et al. 1992 , PageShafer et al. 1997 ). Prevailing thought is that these associations are primarily due to confounding between highrisk sexual activity and drug use behavior (Seage et al. 1992 , Ostrow et al. 1993 , Leigh & Stall, 1993 , Caceres & Van Griensven 1994 , Page-Shafer et al. 1997 .
Several studies have identified factors, at individual level, as contributors to HIV infection and progression to AIDS. The most frequent demographic characteristics associated to HIV/AIDS in a cohort of homosexual/bisexual men (MACS) were age, race and ethnicity: being under 35 years of age and either black or being of Hispanic Latin American ethnicity (compared to non-Hispanic white men), were significantly associated to increased seroconversion (Kingsley et al. 1991) . A cross sectional study conducted among young men who have sex with men in the USA, showed that HIV infection prevalence was higher among blacks, among youngsters of mixed race and among Hispanics when compared to nonHispanic whites, Asian Americans and Pacific Islanders (Valleroy et al. 2000) . Higher rate of HIV infection was found among African Americans, among men who have sex with men who used injection drugs and among less educated men (Catania et al. 2001) .
The Project Horizonte, an open cohort of homosexual and bisexual HIV negative men, is one of the components of the Minas Gerais AIDS Vaccine Center, established at the Universidade Federal de Minas Gerais (CNV/UFMG) and sponsored by the Brazilian Ministry of Health in collaboration with the United Nations AIDS Control Program (UNAIDS). Its main objectives are to evaluate the feasibility of following such a cohort for an extended period of time, to determine HIV infection incidence rate and to investigate risk factors for HIV infection (Carneiro et al. 2000) . Eligibility criteria for enrollment included having a negative result for HIV-1 infection and it is here assumed that the volunteers who came to the project probably believed themselves not to be HIV-infected. The objective of the present study is to compare volunteers testing HIV positive at cohort entry with a sample of those who tested HIV negative, in order to identify risk factors for prevalent HIV infection among the population screened for admission to the Project Horizonte.
PATIENTS AND METHODS
Study population -A detailed description of Project Horizonte design and methods has been published elsewhere (Carneiro et al. 2000) . Briefly, the study protocol has two phases: the selection process (recruitment and enrollment) and the follow-up. The objective of the recruitment stage is to identify HIV-1 negative homosexual or bisexual males, which would consent to participate in a cohort study. The objective of the follow-up is to evaluate the participants semiannually to detect HIV incidence, to counsel and to investigate risk factors for infection. Eligibility criteria for enrollment include age between 18 and 59 years, being homosexual or bisexual, consenting to HIV testing and testing negative for HIV-1.
The Project Horizonte proposal was approved by the Committee on Human Research of the Federal University of Minas Gerais.
Data collection -All volunteers who agreed to participate in the study and signed the informed consent form were face-to-face interviewed by a member of the psycho-social staff regarding their sexual practices, their risk behavior for HIV infection and their knowledge about HIV/AIDS and HIV vaccines. Serum samples were assayed for HIV-1 antibodies by a commercial enzyme-linkedimmunoabsorbent (ELISA) kit and, if positive, confirmed by Western-blot. The volunteers go through a complete physical examination at each clinical visit. Those testing HIV positive are referred to the University Infections Disease Outpatient Clinic.
Study design and data analysis -A nested case-control study was conducted to identify risk factors for prevalent HIV infection. Volunteers who were evaluated for enrollment to the Project Horizonte and tested positive for HIV-1 infection were compared to those who were HIV negative at entry.
Cases were identified from 1994 to 2001. All volunteers who tested positive for HIV infection at enrollment were defined as a case. For each case, three controls from the pool of HIV negative volunteers admitted to the Project were randomly selected, matched by admission time (± 6 months) and age (± 3 years).
Variables used for the current analysis included demographic characteristics such as age, race, employment status, income relative to the monthly Brazilian minimum wage (equivalent to 80 US dollars), educational level and marital status; sexual behavior including practices in the last 6 months with a steady and/or occasional partner, insertive and receptive anal intercourse, sex without protection, having a partner with AIDS and number of partners; other risk factors for HIV infection such as sexual identity, attending gay saunas and bars, use of illicit drugs and type of drugs. Race/ethnicity was determined by asking the participant "Which of these groups best describes your racial or ethnic background?" The available answers were: negro, white, mulatto, and others.
A bivariate analysis was performed using matched odds ratio (OR) and 95% confidence interval to quantify the association between single putative risk factors for HIV infection. The independent contribution of risk factors was assessed using the conditional logistic regression, stepwise technique. The initial model included all the variables with p-values less than 0.10 (bivariate comparison), and those known to have biological importance for HIV infection. New models were built using the backward process and statistical significance was determined by the likelihood ratio tests (Hosmer & Lemeshow 1989) . The statistical analyses were conducted using STATA statistic software (Stata Corporation, College Station, TX, USA, 2001).
RESULTS
During the study period, 621 homosexual and bisexual men were screened for admission to the Project; among them, 61 (11.7%) tested positive for HIV and comprised the cases. The comparison of social and demographic characteristics among cases (61) and matched controls (183) did not reveal any statistically significant difference regarding age (mean 28 years old) and monthly income (mean 7.0 Brazilian minimum wages). Similar proportions regarding years of education, marital status, current employment and sexual identity were also found between cases and controls. However, cases had a higher proportion of negro race compared to controls (20 vs 6.7%).
In the bivariate matched analysis, the odds of belonging the negro racial group among cases was almost four times higher (OR = 3.9, 95% CI 1.6-9.7) when compared to the controls (Table I) .
Comparison of selected behavioral characteristics among cases and controls subjects using a bivariate matched analysis is shown in Table II . Sexual identity, unprotected sex with steady partner, insertive anal intercourse with an occasional or steady partner, paying or receiving for having sex, frequenting gay saunas, having a HIV positive sexual partner, and reporting being a drug user (cocaine and marijuana) did not show differences between cases and controls. The odds of receptive anal intercourse with steady partners (OR = 2.7, 95% CI 1.1-6.5), receptive anal intercourse with an occasional partners (OR = 3.1, 95% CI 1.6-6.2) and unprotected sex with an occasional partners (OR = 4.9, 95% CI 1.9-12.8) were higher among cases when compared to controls.
The full model in the multivariate analyses included all variables that reached a p-value less than 0.10 in the bivariate comparisons (negro or white, sexual identity, having insertive anal intercourse with steady partner, hav-ing receptive anal intercourse with an occasional or steady partners, and having unprotected sex with occasional partner). Being reactive in the VDRL (Venereal Disease Research Laboratories test) was also included, because it is considered an important marker of having a higher risk for HIV infection. The final model (Table III) included variables that were independently associated with the risk of being HIV positive. Remained in the model: having unprotected sex with an occasional partners (OR = 3.7, 95% CI 1.3-10.6), having receptive anal intercourse with an occasional partner (OR = 2.8, 95% CI 0.9-8.9) and belonging to the negro racial group (OR = 3.4, 95% CI 1.1-11.9).
DISCUSSION
This study comparing homosexual/bisexual men being screened for admission to the Project Horizonte shows that unprotected sex with an occasional partner, receptive anal intercourse with an occasional partner and belonging to the negro racial group, were the risk factors, after adjustment, associated to prevalent HIV infection in this population.
These sexual practices are known to carry the highest risk for HIV infection, as reported by several authors , Van Griensven et al. 1987 , Kuiken et al. 1990 ). Our results reveal adjusted relative odds of 3.4 for unprotected sex with an occasional partner, and of 2.8 for receptive anal intercourse with an occasional partner. Results of similar magnitude were reported by other authors , Ostrow et al. 1993 .
Controlling for race, the relative odds for those belonging to the negro racial group being HIV positive was Unprotected sex with an occasional partner 3.7 1.1 -11.9
Receptive anal intercourse with an 2.8 0.9-8.9 occasional partner Belonging to the negro racial group 3.4 1.3-10.6
Adj OR : Odds ratios adjusted by conditional multiple logistic regression analysis for the variables listed on the table; 95% CI: 95% confidence intervals four-fold higher compared to whites. The proportion of negroes men in the study population was 0.20 and 0.07 among cases and controls, respectively. Similar results from the MACS cohort of homosexual/bisexual men were reported where race was an important marker for increased HIV seropositivity observed among black men. Relative risks of 3.4 and of 2.4 were found in the Baltimore/Washington and in the Chicago areas respectively, when they were compared to non-Hispanic white men (Kingsley et al. 1991) . A cross-sectional study conducted to investigate the current status of the HIV epidemic among adolescent and young adult homosexuals in the US has shown that the factors more strongly associated with HIV infection in the multivariate-adjusted analysis were being black (OR = 6.3), mixed race (OR = 4.8) or Hispanic (OR = 2.3) when compared to non-Hispanic white men (Valleroy et al. 2000) . Assessing the independent predictive value of racial groups with respect to HIV antibody status, after controlling for demographic characteristics, drug use and sexual behavior, another study showed that the relative odds for being black was 2.1 when compared to non-Hispanic white men (Klobin et al. 1990 ). However, in the above cited investigations, the definition of race and ethnicity are not in accordance with US Census Bureau (Grieco & Cassidy 2001) : the question on Hispanic origin asked respondents if they were Spanish, Hispanic or Latino; it is also stated that Hispanics can be of any race. There are various possible explanations for the observed association between race (belonging to the negroes racial group) and HIV infection. First, ethnicity and HIV infection association could be related to differences in sexual practices but comparing these practices between negro and white or mulatto participants revealed few differences in this study. On one hand, percentages of unprotected sex with an occasional partner were 31.6, 23.7 and 9.9% for negroes, mulattos and whites, respectively. On the other hand the proportion of those admitting insertive anal intercourse with steady partners showed that whites and mulattos reported this practice more frequently than negroes participants did. Despite these differences, after adjustment, belonging to the negro racial group was still independently associated to prevalent HIV infection in this population. A study conducted in the US to evaluate HIV risk differences between African-American and non-Hispanic white men found that African-American were less open about their sexual orientation, scored lower in HIV risk behavior knowledge and had more female sexual partners (Heckman et al. 1999) .
It can also be hypothesized that negroes participants did not have immediate access to HIV diagnostic tests compared to the other racial groups; this difficulty in having access to HIV tests could be one of the explanations for the higher proportion of HIV positive negroes volunteers reaching the Project Horizonte. Unfortunately, the structured interview in our study did not have enough sensitivity to identify this and other possible sexual or social behavior among these groups.
A second possibility was a higher exposure to situations where HIV was more prevalent and it was found that the percentages of reactive VDRL test were 3.3, 6.1 and 16% for whites, mulattos and negroes (qui-square for trends was significative, p-value < 0.003). This finding, even with the differences not being significant in the multivariate analysis, could be an indirect marker of higher risk for HIV infection.
A third hypothesis would be the possible differential occurrence of an immunological facilitator of infection, like the CCR5-∆32 mutation, a 32-base-pair deletion in the coding region of CCR5 (Dean et al. 1996 , Liu et al. 1996 , Samson et al. 1996 . Although this mutation is relatively common in Caucasian population and rare or absent in other racial and ethnic groups (black population from Western and Central African, African America and Japanese populations) (Zimmerman et al. 1997 , Libert et al. 1998 , Stephens et al. 1998 , the presence of such a high proportion of black individuals infected because of its absence is highly unlike.
In conclusion, the sexual practices found associated with HIV infection in this population are known as important determinants of infection. This case-control study was conducted in an open cohort where prevalent cases are arriving to be admitted since the establishment of the Project Horizonte in the year of 1994. It is probable that these risk factors did not have temporal changes during this period of time and can be considered as the most important risks for HIV infection in this population. The reason or reasons for the association of being negroes and the HIV infection when compared with white and mulattos still elude us and will be further studied as we have started a thorough evaluation of clinical, social, immunological and virological data of these individuals which are being followed at our outpatient clinic.
